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Abstract
Background: Children sleep disorder (CSD) is one of the most common disorders in children with a high prevalence shown by
some studies.
Objectives: We aimed to determine sleep patterns and factors affecting CSD among 7-12-year-old children.
Methods: In this cross-sectional study, 20 elementary schools for boys and girls were selected using stratified-clustering sampling,
and 661 students were invited to participate in the study. Children’s sleep habits questionnaire (CSHQ) was used to investigate sleep
patterns among the children. A multiple linear regression with backward approach and correlation coefficients were used to deter-
mine the factors affecting children’s sleep and inter-correlation between subscales, respectively.
Results: 511 students took part in the study (participation rate: 77.30%). CSD prevalence was 89.6 percent (95% confidence interval:
86.65 - 92.13). Based on the results of multiple linear regression, school grade was inversely related to bedtime resistance, sleep anxi-
ety, and sleep-disordered breathing (b: -0.233, P: 0.003, b: -0.252, P: 0.001, and b: -0.051, P: 0.049, respectively). The female gender had
a direct significant relationship with sleep onset delay (b: 0.135, P: 0.036). School grade (b: -0.080, P: 0.020) and father’s education (b:
-0.100, P: 0.002) had significant inverse relationships with sleepwalking. School grade (b: -0.157, P: 0.022) and father’s education (b:
-0.209, P: 0.005) had significant inverse relationships with parasomnias. The female gender (b: 7.172, P < 0.001) and school grade (b:
-0.807, P: 0.021) had significant relationships with the total score. Almost a low to moderate inter-correlation was observed between
some subscales.
Conclusions: Given the high CSD prevalence and its impact on children’s behavioral disorders, it is recommended carrying out
further studies to understand the etiology and formulating plans to increase the awareness of CSD among parents.
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1. Background
Children sleep disorder (CSD) is one of the most com-
mon disorders in children. It has gained a growing trend in
recent years around the world (1). Studies indicate that 10 -
75 percent of children in the world suffer from CSD, which
may be in the forms of simple bedtime resistance, frequent
sleep-waking, parasomnias, and obstructive sleep apnea
(2). Chronic sleep disorder is concerned because of its as-
sociation with reduced physical growth and school perfor-
mance (3), along with increased chances of depression and
anxiety (4).
Different countries have shown diverse results with re-
spect to sleep patterns in children. It has been seen that
sleep duration is shorter in Asian countries than in other
countries approximately by one hour. For example, Chi-
nese children go to bed 32 minutes later and wake up 32
minutes earlier, and therefore their sleep duration is one
hour shorter compared to their American counterparts (5).
On the other hand, 5% of the Australian children have less
than 3 hours of sleep per day (6). The different prevalence
of CSD in different communities indicates a variation in
sleep patterns among populations (7-9). The difference in
sleep patterns among different populations may be due to
cultural, social, economic, and environmental variations
(10); thus, it is suggested investigating CSD locally among
different communities for better health planning (7-10).
Although there are various tools to investigate CSD (11,
12), children’s sleep habits questionnaire (CSHQ) is one of
the tools that has been recently developed to assess CSD.
This tool, designed by Owens et al. (13), indicates the status
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of children’s sleep disorders according to the most com-
mon manifestations. Various studies were conducted in
Iran concerning sleep and health status (1, 14-16). However,
the status of CSD among 7-12-year-old children has not been
studied.
2. Methods
This is a cross-sectional descriptive-analytical study
carried out in 2016. Using stratified cluster sampling, 661
students aged 7 - 12 years were selected from the elemen-
tary schools of Qazvin city (Figure 1). At the first stage, 10
schools for boys and 10 schools for girls were selected. One
class was randomly selected from each school.
The sample size was calculated given α = 0.05 and β
= 0.2. Considering cluster sampling and given an intra-
class correlation coefficient of 0.3, the sample size was es-
timated at 661. Children with developmental disorders
(such as ADHD and autism) and those using medications
with possible effects on sleep (CNS stimuli, anticonvul-
sants, antihistamines, etc.) were excluded.
The children’s sleep habits questionnaire (CSHQ) was
used to assess children’s sleep habits and sleep patterns.
The questionnaire consisted of two parts: the first part
included demographic information, and the second part
comprised 35 questions regarding the sleep patterns and
sleep habits of children. This part was divided into 8 sub-
sections: (1) bedtime resistance, (2) sleep onset delay, (3)
sleep duration, (4) sleep anxiety, (5) frequent night wak-
ing, (6) parasomnia, (7) respiratory diseases, and (8) day-
time dizziness. A higher score on each subscale suggested
a worse status. According to the suggestions of Owens et al.
(13), a child with a score of 41 or higher would be considered
to have a sleep disorder. The reliability and validity of this
tool were assessed in a study conducted by Fallahzadeh et
al. (17). In order to collect the data, a packet containing
a consent form, a guideline for completing the question-
naire, and the CSH questionnaire was given to the parents,
and they were asked to return the packets after two weeks.
Parents who failed to return the packet were considered as
reluctant to participate in the study.
Stata 11 was used for data analysis. The mean and
95% confidence interval were used for describing quantita-
tive variables and the percentage was used for qualitative
variables. A multiple linear regression with backward ap-
proach was used to investigate the relationship between
demographic variables and CSHQ and its subscales. In this
approach, all variables were entered into the initial model,
and those with a higher p-value were excluded from the
model. This step was repeated until variables with p-values
of less than 0.05 left in the model. In order to estimate the
inter-correlation between the subscales, the Pearson corre-
lation coefficient (r) was used. The Cluster effect was taken
into account to improve the standard error of all analyses.
The significance level was set at 0.05. The present study was
approved by the ethics committee of Qazvin University of
Medical Sciences.
3. Results
Of 661 invited students, 551 participated in the study
(participation rate: 77.30%). The mean (SD) age and BMI of
subjects were 1.53 (9.67) and 4.33 (17.16), respectively. Out of
the total participants, 217 (42.5%) were males. Over 23 per-
cent of the subjects (n = 121) were in the fifth grade. The sta-
tus of other demographic variables is shown in Table 1.
Table 1. The Demographic Variables Among 7-12-Year-Old Children
Demographics Variables Valuesa
Gender
Boy 217 (42.5)
Girl 294 (57.5)
School grade
First 68 (13.3)
Second 90 (17.6)
Third 115 (22.5)
Fourth 85 (16.6)
Fifth 121 (23.7)
Sixth 32 (6.3)
Father education
< Diploma 165 (29.94)
Diploma-bachelor 318 (57.71)
> Bachelor 28 (5.47)
Mother education
< Diploma 115 (22.50)
Diploma-bachelor 381 (74.55)
> Bachelor 11 (2.2)
Household size, number
≥ 4 426 (83.36)
< 4 85 (16.64)
BMI 17.16± 4.33
Age, y 9.67± 1.53
a Values are presented as No. (%) or mean± SD.
Descriptive results of the study showed that the mean
total score of CSHQ (95% confidence interval) was 51.17
(9.09 - 52.23). Considering a cut-off value of above 41, the
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Figure 1. The location of Qazvin province
prevalence of children sleep disorder was 89.6 percent
(95% confidence interval: 86.65 - 92.13). The mean (CI 95%)
score for bedtime resistance and sleep onset delay sub-
scales was 9.32 (9.09 - 9.56) and 1.44 (1.38 - 1.50), respectively.
The values obtained for other subscales are given in Table
2.
Table 3 indicates the relationship between demo-
graphic variables and CSHQ and its eight subscales. In or-
der to determine effective demographic variables, a back-
ward approach was used in order to have a final model
with a significant set of demographic variables. According
to the results of demographic variables, school grade was
inversely related to bedtime resistance, sleep anxiety, and
sleep-disordered breathing (b: -0.233, P: 0.003, b: -0.252, P:
0.001 and b: -0.051, P: 0.049, respectively). In addition, the
female gender had a direct significant relationship with
sleep onset delay (b: 0.135, P: 0.036). Among these vari-
ables, school grade (b: -0.080, P: 0.020) and father’s edu-
cation (b: -0.100, P: 0.002) had significant inverse relation-
ships with sleepwalking. School grade (b: -0.157, P: 0.022)
and father’s education (b: -0.209, P: 0.005) had significant
inverse relationships with parasomnias. Female gender (b:
7.172, P < 0.001) and school grade (b: -0.807, P: 0.021) had
significant relationships with the total score. No relation-
ship with sleep duration and daytime sleepiness was ob-
served.
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Table 2. The Mean (SD) and 95% Confidence Interval of CSHQ and Their Subscales in
7-12-Year-Old Children
CSHQ Score and Its Subscales Mean (SD) 95% Confidence Interval
Bedtime resistance 9.32 (2.60) 9.09 - 9.56
Sleep onset delay 1.44 (0.71) 1.38 -1.50
Sleep duration 6.47 (1.60) 6.33 -6.61
Sleep anxiety 6.67 (2.48) 6.45 -6.89
Night walking 3.96 (1.15) 3.86 -4.07
Parasomnias 8.41 (2.22) 8.21 -8.62
Sleep-disordered breathing 3.28 (0.85) 3.21 -3.36
Daytime sleepiness 15.46 (2.72) 15.21 -15.71
Total score 51.17 (12.23) 9.09 -52.23
Table 4 demonstrates the results of inter-correlation
between the subscales of CSHQ. Although the magnitude
of correlations ranged from low to moderate, some sub-
scales were significantly inter-correlated. For example,
bedtime resistance, except with sleep duration, had a
significant relationship with other subscales (correlation
range: 0.101 - 0.752). However, sleep onset delay had no re-
lationship with other subscales, except for sleep duration.
The status of other subscales is shown in the table.
4. Discussion
The results of different studies on CSD should be com-
pared with caution, because the difference in research
findings may be due to the socioeconomic variation in dif-
ferent populations and the diversity of the tools used for
measuring CSD. According to the findings of the current
work, the prevalence of CSD was 89.6 percent. In other
words, of every 10 children, almost nine had CSD. This
value is much higher than the prevalence of CSD reported
among children from Australia (24.6%) (8), India (42.7%) (7)
and Saudi Arabia (37.5%) (9). However, this difference can
be partly due to the structural differences in the communi-
ties, such as cultural and social factors influential on chil-
dren aged between 7 and 12, which may affect other aspects
of their lives, especially their sleep (10). Our opinion is that
these differences can be mainly due to the difference in the
type of instrument used to measure CSD.
One of the most important findings of our study was
its analytical part. According to the findings of the cur-
rent study, school grade had an inverse significant relation-
ship with sleep-disordered breathing, sleep anxiety, bed-
time resistance and the total score of CSHQ (Figure 2). Con-
sistent with the current study, Owens et al. showed that
children with higher grade showed a reduced mean score
of bedtime resistance (18). In our opinion, individuals with
higher school grade show reduced bedtime resistance be-
cause they experience less stress due to their more familiar-
ity with the school environment, and their reduced stress
may reduce bedtime resistance (19). Of course, it should
be noted that school grade is a proxy of age. Thus, increas-
ing age may be a reason for observing such a relationship.
The current study rejected the effect of age on sleep anx-
iety, sleep-disordered breathing, and bedtime resistance
and they were eliminated from the final model. However,
Blunden et al. (8) in their work showed that age has no
independent effect on sleep breathing disorders. On the
other hand, other studies have shown the effect of age on
sleep breathing disorders (20, 21).
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Figure 2. Error bar of the total score of the children’s sleep habits questionnaire in
terms of school grade
There is conflict about inter-gender differences in the
sleep onset delay and total score. Some studies showed
that there is no difference in this regard between two gen-
ders (8, 15); however, other studies indicated that the preva-
lence of sleep onset delay disorder is higher in girls than
in boys (8, 22), which is consistent with the findings of the
current study. This finding could be because girls spend
more time at home and therefore they are more prone to
use television and computer sets (23). Studies have shown
the effect of TV watching on the sleep onset delay and bed-
time resistance (9).
There is contradicting evidence regarding the rela-
tionship between parents’ education and sleep problems
among children. Hammam et al. (9) did not observe any
relationship between parent’s education and CSD and its
subscales whereas Kahn et al. (24) showed that children
with less literate parents suffer from a sleep disorder. In
line with the findings of Kahn et al. (24) study, our study
found that parents’ education was associated with a reduc-
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Table 3. The Relationship Between Demographic Variables and CSHQ-Subscale Using Multiple Linear Regression (Backward Approach)
CSHQ Subscale Unstandardized Coefficients Standardized Coefficients P Value
Bedtime resistance
School grade -0.233 (-0.385 - -0.081) -0.135 0.003
Sleep onset delay
Gender (0 = male) 0.135 (0.009 - 0.261) 0.093 0.036
Sleep duration - - -
Sleep anxiety
School grade -0.252 (-0.398 - -0.107) -0.154 0.001
Night walking
School grade -0.080 (-0.148 - -0.013) -0.105 0.020
Father education -0.100 (-0.164 - -0.036) -0.138 0.002
Parasomnias
School grade -0.157 (-0.291 - -0.023) -0.107 0.022
Mother education -0.209 (-0.291 - -0.065) -0.132 0.005
Sleep-disordered breathing
School grade -0.051 (-0.103 - 0.01) -0.091 0.049
Daytime sleepiness - -
Total score
Gender (0 = male) 7.172 (5.099 - 9.244) 0.290 0.000
School grade -0.807 (-1.492 - -0.122) -0.099 0.021
aJust variables that have a significant association, remained in the model.
bSchool grade: 1 = first, 2 = second, 3 = third, 4 = fourth, 5 = fifth, 6 = sixth; Father and mother education:1 = < diploma, 2 = diploma-bachelor, 3 = > bachelor.
Table 4. Inter-Correlation Between CSHQ Subscales in 7-12-Year-Old Children
CSHQ Subscale Bedtime
Resistance
Sleep Onset
Delay
Sleep
Duration
Sleep Anxiety Night Waking Parasomnias Sleep
Disordered
Breathing
Daytime
Sleepi-
ness
Bedtime
resistance
1 - - - - - - -
Sleep onset
delay
r = 0.101, P =
0.025a
1 - - - - - -
Sleep duration r = -0.074, P =
0.104
r = -0.097, P =
0.033 a
1 - - - - -
Sleep anxiety r = 0.752, P <
0.001 a
r = -0.002, P =
0.964
r = 0.002, P =
0.962
1 - - - -
Night waking r = 0.291, P <
0.001 a
r = 0.064, P =
0.161
r = 0.091, P =
0.047 a
r = 0.288, P <
0.001 a
1 - - -
Parasomnias r = 0.176, P <
0.001 a
r = 0.067, P =
0.157
r = 0.047, P =
0.324
r = 0.241, P <
0.001 a
r = 0.310, P <
0.001 a
1 - -
Sleep
disordered
breathing
r = 0.130, P =
0.005 a
r = -0.006, P =
0.902
r = 0.026, P =
0.581
r = 0.254, P <
0.001 a
r = 0.195, P <
0.001 a
r = 0.278, P <
0.001 a
1 -
Daytime
sleepiness
r = 0.124, P =
0.008 a
r = -0.062, P =
0.185
r = 0.030, P =
0.521
r = 0.170, P <
0.001 a
r = 0.055, P =
0.238
r = 0.094, P =
0.052
r = 0.064, P =
0.178
1
aSignificance at 0.05
tion in sleepwalking and parasomnias. It seems that par-
ents’ education, on the one hand, is associated with im-
proved socioeconomic status (23), and on the other hand,
literate parents provide a calmer environment for the child
because of better observation of health and psychological
recommendations (25). It leads to the reduction of stress
and anxiety in children and thus the children experience
less sleepwalking and parasomnias.
Despite various research findings regarding the im-
pact of demographic factors on daytime sleepiness and
sleep duration (7, 9), the current study did not support
these findings (8). Owens et al. (18) also reported that age
and gender have no independent effects on daytime sleepi-
ness, which is consistent with our findings. It seems that
failure in finding factors affecting daytime sleepiness in
the research samples may be due to the problem in the last
sleep phase or limitation in the morning sleep in children
(7, 9). Other studies have pointed out that a high preva-
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lence of coexisting sleep problems in children may disturb
their daytime sleep (8).
The current study showed that there is an inter-
correlation between subscales, which is consistent with
other studies (7, 8). It can be interpreted in the way that
subscales cannot be considered separately, and analyses
such as structural equation model analysis should be used
when studying them. Considering our wide literature
search, we could not find any study in this regard.
The large sample size and using experienced individu-
als for training parents on completing the questionnaires
are the strengths of this study. Since the current study uti-
lized a cross-sectional design, the observed relationships
cannot be considered as causality.
4.1. Conclusions
Overall, it can be concluded that the prevalence of CSD
was much higher in our study than in other studies, which
indicates the lack of awareness and treatment plan for cop-
ing with it. Given the impact of CSD on children’s be-
havioral disorders, it is recommended formulating plans
for increasing the awareness in communities, especially
among parents. On the other hand, coping with CSD re-
quires understanding the etiology. Thus, when investigat-
ing the etiology of CSD, social, economic, and biologic fac-
tors should be considered besides demographic factors.
Acknowledgments
This manuscript was part of a thesis entitled: “Evalu-
ation of Children Sleep Habits and sleep patterns in 7-12-
year-old students in Qazvin" adopted by Qazvin University
of Medical Sciences.
Footnote
Authors’ Contribution: Study concept and design: Shab-
nam Jalilolghadr and Reza Pakzad; acquisition of data:
Shabnam Jalilolghadr and Amir Pakpour-Hajiagha; analy-
sis and interpretation of data: Masoud Heidaralifard and
Reza Pakzad; drafting of the manuscript: Shabnam Jalilol-
ghadr, Amir Pakpour-Hajiagha and Masoud Heidaralifard;
critical revision of the manuscript for important intellec-
tual content: Shabnam Jalilolghadr; statistical analysis:
Reza Pakzad; administrative, technical, and material sup-
port: Amir Pakpour-Hajiagha and Masoud Heidaralifard;
study supervision: Shabnam Jalilolghadr.
References
1. Strong C, Lin CY, Jalilolghadr S, Updegraff JA, Brostrom A, Pakpour AH.
Sleep hygiene behaviours in Iranian adolescents: an application of
the theory of planned behavior. J Sleep Res. 2017;8:1–9.
2. Simonds JF, Parraga H. Prevalence of sleep disorders and sleep behav-
iors in children and adolescents. J American Academ Child Psychiatr.
1982;21(4):383–8. doi: 10.1016/s0002-7138(09)60942-0.
3. Beebe DW. Cognitive, behavioral, and functional consequences of in-
adequate sleep in children and adolescents. Pediatr Clin North Am.
2011;58(3):649–65. doi: 10.1016/j.pcl.2011.03.002. [PubMed: 21600347].
[PubMed Central: PMC3100528].
4. Gregory AM, Caspi A, Eley TC, Moffitt TE, Oconnor TG, Poulton R.
Prospective longitudinal associations between persistent sleep prob-
lems in childhood and anxiety and depression disorders in adult-
hood. J Abnorm Child Psychol. 2005;33(2):157–63. [PubMed: 15839494].
5. Day A, Haj-Bakri S, Lubchansky S, Mehta S. Sleep, anxiety and fatigue
in family members of patients admitted to the intensive care unit:
a questionnaire study. Crit Care. 2013;17(3):R91. doi: 10.1186/cc12736.
[PubMed: 23705988]. [PubMed Central: PMC3706908].
6. Wang G, Xu G, Liu Z, Lu N, Ma R, Zhang E. Sleep patterns and
sleep disturbances among Chinese school-aged children: preva-
lence and associated factors. Sleep Med. 2013;14(1):45–52. doi:
10.1016/j.sleep.2012.09.022. [PubMed: 23218539].
7. Bharti B, Malhi P, Kashyap S. Patterns and problems of sleep in school
going children. Indian Pediatr. 2006;43(1):35–8. [PubMed: 16465004].
8. Blunden S, Lushington K, Lorenzen B, Ooi T, Fung F, Kennedy D. Are
sleep problems under-recognised in general practice? Arch Dis Child.
2004;89(8):708–12. doi: 10.1136/adc.2003.027011. [PubMed: 15269066].
[PubMed Central: PMC1720041].
9. Hammam AB, AlFaris E, Shaikh S, Saeed AB. Prevalence of sleep prob-
lems and habits in a sample of saudi primary school children. Annal
Saudi Med. 2006;26(1):7–13. doi: 10.5144/0256-4947.2006.7.
10. Acebo C, Sadeh A, Seifer R, Tzischinsky O, Hafer A, Carskadon MA.
Sleep/wake patterns derived from activity monitoring and maternal
report for healthy 1- to 5-year-old children. Sleep. 2005;28(12):1568–77.
[PubMed: 16408417].
11. Lewandowski AS, Toliver-Sokol M, Palermo TM. Evidence-based
review of subjective pediatric sleep measures. J Pediatr Psychol.
2011;36(7):780–93. doi: 10.1093/jpepsy/jsq119. [PubMed: 21227912].
[PubMed Central: PMC3146754].
12. Spruyt K, Gozal D. Pediatric sleep questionnaires as diagnostic or epi-
demiological tools: a review of currently available instruments. Sleep
Med Rev. 2011;15(1):19–32. doi: 10.1016/j.smrv.2010.07.005. [PubMed:
20934896]. [PubMed Central: PMC3088759].
13. Owens JA, Spirito A, McGuinn M. The children’s sleep habits ques-
tionnaire (CSHQ): psychometric properties of a survey instrument for
school-aged children. Sleep. 2000;23(8):1043–51. [PubMed: 11145319].
14. Jalilolghadr S, Hashemi S, Javadi M, Esmailzadehha N, Jahanihashemi
H, Afaghi A. Sleep habits of Iranian pre-school children in an urban
area: Late sleeping and sleep debt in children. Sleep Biological Rhythm.
2012;10(2):154–6. doi: 10.1111/j.1479-8425.2011.00516.x.
15. Javadi M, Javadi A, Kalantari N, Jaliloghadr S, Mohamad H. Sleep prob-
lems among pre-school children in Qazvin, Iran. Malays J Med Sci.
2014;21(6):52–6. [PubMed: 25897283]. [PubMed Central: PMC4391455].
16. Ozgoli G, Sheykhan Z, Soleimani F, Nasiri M, Mirzaie S, Kavousi F. A
study of effective factors on sleep disorders in 4-6 years old children
in Tehran city, Iran. Qom Uni Med Sci J. 2015;9(5):50–60. Persian. Per-
sion.
17. Fallahzadeh H, Etesam F, Asgarian FS. Validity and reliability related to
the Persian version of the children’s sleep habits questionnaire. Sleep
Biological Rhythm. 2015;13(3):271–8. doi: 10.1111/sbr.12114.
18. Owens JA, Spirito A, McGuinn M, Nobile C. Sleep habits and sleep
disturbance in elementary school-aged children. J Dev Behav Pediatr.
2000;21(1):27–36. [PubMed: 10706346].
19. Gregory AM, Rijsdijk FV, Dahl RE, McGuffin P, Eley TC. Associations
between sleep problems, anxiety, and depression in twins at 8
years of age. Pediatrics. 2006;118(3):1124–32. doi: 10.1542/peds.2005-
3118. [PubMed: 16951007].
6 J Compr Ped. In Press(In Press):e67189.
Accepted Article
Jalilolghadr S et al.
20. Corbo GM, Forastiere F, Agabiti N, Pistelli R, Dell’Orco V, Perucci CA, et
al. Snoring in 9- to 15-year-old children: risk factors and clinical rele-
vance. Pediatrics. 2001;108(5):1149–54. [PubMed: 11694695].
21. Quine L. Sleep problems in primary school children: comparison be-
tween mainstream and special school children. Child Care Health Dev.
2001;27(3):201–21. [PubMed: 11350450].
22. Tynjala J, Kannas L, Valimaa R. How young Europeans sleep. Health
Educ Res. 1993;8(1):69–80. [PubMed: 11067187].
23. Owens J, Maxim R, McGuinn M, Nobile C, Msall M, Alario A. Television-
viewing habits and sleep disturbance in school children. Pediatr.
1999;104(3):e27. doi: 10.1542/peds.104.3.e27.
24. Kahn A, Van de Merckt C, Rebuffat E, Mozin MJ, Sottiaux M,
Blum D, et al. Sleep problems in healthy preadolescents. Pediatrics.
1989;84(3):542–6. [PubMed: 2788868].
25. Sharma M. Theoretical foundations of health education and health pro-
motion, third edition. Burlington: Jones & Bartlett Publishers; 2016.
J Compr Ped. In Press(In Press):e67189. 7
